3GPP TSG-RAN WG3 Meeting #123	R3-240408
Athens, GR, 26 Feb – 01 Mar, 2024
	CR-Form-v12.2

	CHANGE REQUEST

	

	
	38.300
	CR
	
	rev
	
	Current version:
	18.0.0
	

	

	For HELP on using this form: comprehensive instructions can be found at 
http://www.3gpp.org/Change-Requests.

	



	Proposed change affects:
	UICC apps
	
	ME
	
	Radio Access Network
	X
	Core Network
	X



	

	Title:	
	Correction of network timing synchronization status monitoring

	
	

	Source to WG:
	Huawei

	Source to TSG:
	R3

	
	

	Work item code:
	TRS_URLLC-NR-Core
	
	Date:
	2024-02-19

	
	
	
	
	

	Category:
	F
	
	Release:
	Rel-18

	
	Use one of the following categories:
F  (correction)
A  (mirror corresponding to a change in an earlier 													release)
B  (addition of feature), 
C  (functional modification of feature)
D  (editorial modification)
Detailed explanations of the above categories can
be found in 3GPP TR 21.900.
	Use one of the following releases:
Rel-8	(Release 8)
Rel-9	(Release 9)
Rel-10	(Release 10)
Rel-11	(Release 11)
…
Rel-16	(Release 16)
Rel-17	(Release 17)
Rel-18	(Release 18)
Rel-19	(Release 19)

	
	

	Reason for change:
	
For TSS report to the AMF: 
1. It is described below that the gNB reports the “node-level ” timing synchronization status to the AMF as follows, while it should be whole gNB or group of cells level TSS report as specified in stage 3 specification. 

The RAN timing synchronization status information includes the gNB node-level information about timing synchronization operation status.

2. It is described below that gNB reports the TSS when the thresholds are met or exceeded, while it should be highlighted that it is up to gNB to determine whether to provide TSS and which of the information elements to include in the TSS report

When the thresholds are met or exceeded, events will be triggered and NG-RAN reports Timing Synchronization Status to AMF

3. The descriptions on the TSCTSF may receive information about timing synchronization status from the gNB via OAM are missing. 



For TSS report to the UE: 
4. For the clock quality acceptable criteria, it is described as follows, while this is reformulated as specified in TS 38.413.  

Clock quality acceptance criteria can be defined based on one or more information elements listed in Table 5.27.1.12-1 in TS 23.501 [3].

In addition, some wordings need to be updated according to finalized SA2 specification and stage 3 specification. 


	
	

	Summary of change:
	The following updates are made: 
· The gNB may report the timing synchronization status for a scope (i.e. the whole gNB or a group of cells within the gNB)
· When the network timing synchronization status exceeds any of the pre-configured thresholds (i.e. status degradation) or meets the threshold again (i.e. status, improvement), it is up to gNB to determine whether to provide its timing synchronization status reporting and which of the attribute to include in the TSS report
· Remove the details of the network timing synchronization status monitoring towards UE
· Miscellaneous wording changes to align with SA2 specification and stage 3 specification. 



	
	

	Consequences if not approved:
	Not accurate stage 2 descriptions on the network timing synchronization status monitoring. 
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	[bookmark: _Toc384916783][bookmark: _Toc384916784][bookmark: _Toc20954837]Change Begins



[bookmark: _Toc155991641]16.8.2	Network timing synchronization status monitoring
[bookmark: _Toc155991642]16.8.2.1	General
While time synchronization service is offered by the 5GS, the network timing synchronization status of the gNB may change. The gNB detects timing synchronization degradation or improvement locally and informs the consumer of the information as specified in TS 23. 501 [3] as follows:
-	TSCTSF may receive information about timing synchronization status from the gNB via the AMF based on directly from OAM or control plane signalling as specified in TS 38.413 [26]node-level reporting configuration;
-	UE may receive clock quality information from the gNB based on UE-level clock quality reporting control information.
[bookmark: _Toc155991643]16.8.2.2	Network timing synchronization status monitoring towards CN
The gNB may support the network timing synchronization status reporting to the CNFor NG-RAN timing synchronization monitoring support, the 5GC initiates RAN Timing Synchronisation Status (TSS) Reporting procedure to obtain the change of network timing synchronization status of gNBs. The gNB may 
The gNB may receive RAN timing synchronization status information request from the AMF, see TS 23.501 [3]. Thereport the timing synchronization status for a scope (i.e. the whole gNB or a group of cells within the gNB) when it receives the RAN timing synchronisation status reporting request from the CNRAN timing synchronization status information includes the gNB node-level information about timing synchronization operation status. The gNB timing synchronization status may comprise one or more of the following information elementsattributes: synchronization state, traceability to UTC, traceability to GNSS, clock frequency stability, clock accuracy, parent time source, as defined in Table 5.27.1.12-1 in TS 23.501 [3].
Based on NG-RAN's capabilities of reporting timing synchronisation status, NG-RAN accepts or rejects the request from AMF. The NG-RANgNB canmay be pre-configured with thresholds for attributes on timing synchronisation status reporting viafrom OAM. When the network timing synchronization status exceeds any of the pre-configured thresholds (i.e. status degradation) or meets the threshold again (i.e. status, improvement),When the thresholds are met or exceeded, it is up to gNB to determine whether to provide its timing synchronization status reporting and which of the attributes to include in the TSS reportevents will be triggered and NG-RAN reports Timing Synchronization Status to AMF. For detailed procedure on the Timing Synchronization Status reporting, refer to TS 38.401 Clause 8.x24.1 [4].
[bookmark: _Toc155991644]16.8.2.3	Network timing synchronization status monitoring towards UE
The gNB may receive clock quality reporting control information for a UE from the AMF, see TS 23.501 [3]. The clock quality reporting control information contains the clock quality detail level (i.e., "metrics" or "acceptable/not acceptable indication") and clock quality acceptance criteria for the UE (if the clock quality detail level equals "acceptable/not acceptable indication"). Based on the clock quality reporting control information, the gNB determines how to provision clock quality information to the UE:
[bookmark: _GoBack]-	If the clock quality detail level equals "clock quality metrics", the gNB provides clock quality metrics attribute values supported by the gNB to the UE, i.e., one or more of the following information elements: synchronization state, traceability to UTC, traceability to GNSS, clock frequency stability, clock accuracy, parent time source, as defined in Table 5.27.1.12-1 in TS 23.501 [3].
-	If the clock quality detail level equals "acceptable/not acceptable indication", the gNB indicates "acceptable" to the UE if the gNB's timing synchronization status matches the acceptance criteria received from the AMF; otherwise, the gNB indicates "not acceptable" to the UE. Clock quality acceptance criteria can be defined based on one or more information elements listed in Table 5.27.1.12-1 in TS 23.501 [3].
To provision clock quality information to the UEs:
-	For UEs in the RRC CONNECTED state, the gNB uses unicast RRC signalling. The RRC signalling includes Event ID and clock quality information.
-	For UEs that are not in the RRC_CONNECTED state, the UE first needs to establish or resume the RRC connection to receive the gNB timing synchronization status information from the gNB via unicast RRC signalling. The gNB broadcasts Event ID in SIB9 to notify its timing synchronization status. Event ID or gNB ID change serves as a notification for the UEs reading the SIB information that there is new RAN timing synchronization status information available.
The following figure describes the signalling procedure of gNB reporting clock quality information to a UE:


Figure 16.8.2-1: Signalling procedure of gNB reporting clock quality information to a UE
0.	The gNB node is pre-configured for the thresholds for each timing synchronization status attribute as described in clause 5.27.1.12 in TS 23.501 [3]. If there is a change on its primary source so that the thresholds are exceeded or met again, the NG-RAN node detects a change on its timing synchronization state (e.g., degradation, failure, recovery).
1.	The gNB notifies a change on its timing synchronization operation using Event ID in SIB9. The Event ID scope is local to gNB.
2.	The UE in RRC_INACTIVE or RRC_IDLE determines if there is clock quality information update available at the gNB based on SIB9 information. For a UE in RRC_CONNECTED state, steps 2-3 can be skipped.
3.	If there is a RAN timing synchronization status update available, the UE's RRC layer indicates this to the NAS layer which may request the RRC layer to initiate RRC Setup or RRC Resume procedure.
4.	The gNB determines clock quality information reporting to the UE (e.g., metrics or "acceptable/not acceptable").
5.	The gNB sends the clock quality information to the UE via unicast RRC signalling.
[bookmark: _Toc155991645]16.8.3	RAN feedback for adaptation of Burst Arrival Time and Periodicity
The NG-RAN may support the proactive feedback and reactive feedback mechanisms as specified in TS 23.501 [3].The NG-RAN can provide the feedback in order to align the arrival of the traffic bursts with the next expected transmission opportunity over the air interface in each direction (i.e. DL or UL) for a QoS flow.
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